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(54) VEHICLE COLUSION CONTROL UNIT 

(57)Abstract 

PROBLEM TO BE SOLVED: To keep the damage in the event of a 
collision small when using a collision control unit to ameliorate collisions 
between a vehicle and objects in its course, by changing the course taken 
by the vehicle in accordance with the shape of the object encountered, 
the passengers in the vehicle, and their positions in the vehicle. 
SOLUTION: This unit determines whether a vehicle 50 is in an emergency 
situation. Based on the speed of the vehicle 50, the distance between the 
vehicle 50 and the object encountered, and their relative speeds, the unit 
determines whether or not the vehicle can avoid a collision with the 
object. A minimum damage portion 50a is fixed based on the passengers 
in the vehicle 50 and their positions in it with the aim of keeping the 
damage in the event of a collision small. Then, if the vehicle 50 
encounters an emergency situation and it is impossible to avoid a 
collision with an object 60, spin control is used to bring the vehicle into 
the orientation in which the minimum damage portion 50a is facing in the 
direction of progress of the vehicle. 
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* NOTICES * 

JPO and f9G\P\ are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A state-of-emergency distinction means to distinguish whether a self-car is a state of emergency, and a car 
condition detection means to detect the run state of a self-car. It is based on the detection result of an object detection 
means to detect the object which exists in the travelling direction of a self-car. and a said car condition detection means 
and said object detection means. A collision-avoidance distinction means to distinguish whether a self-car can avoid the 
collision with the detected object, A car position setting-out means to set up the car position in which the damage at the 
time of a collision becomes small. The collision control unit for cars characterized by having the transit control means 
which controls the run state of a self-car to become the car position in which the self-car was set up when it was 
distinguished that a self-car is a state of emergency, and a self-car could not avoid said collision and it is distinguished. 
[Claim 2] A boarding location detection means to detect car crew's boarding location in the collision control unit for cars 
according to claim 1. It is the collision control unit for cars which is equipped with a collision part setting-out means to 
set up the collision part where said damage becomes small based on the detected boarding location, and is characterized 
by said car position setting-out means setting up said car position so that a self-car may collide with said object by the 
set-up collision part 

[Claim 3] It is the collision control unit for cars which is equipped with a car height positioning means to set up the car 
height location according to the configuration of said object, in the collision control unit for cars according to claim 1 . and 
is characterized by said car position setting-out means setting up said car position so that it may become the car height 
location where the self-car was set up. 

[Claim 4] Said transit control means is a collision control unit for cars characterized by controlling the run state of a self- 
car so that said collision is avoided when it was distinguished that a self^car is a state of emergency further in the 
collision control unit for cars according to claim 1. and the self-car could avoid said collision and it is distinguished. 
[Claim 5] A car condition detection means to detect the run state of a self-car, and an object detection means to detect 
the object which exists in the travelling direction of a self-car, A collision-avoidance distinction means to distinguish 
whether a self-car can avoid the collision with the detected object based on the detection result of said car condition 
detection means and said object detection means. The collision control unit for cars characterized by having the air bag 
expansion means which turns to a car-body outside the air bag arranged by the car body of a self-car, and is developed 
when a self-car could not avoid said collision and it is distinguished. 



[Translation done.] 
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♦ NOTICES * 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the collision control unit for cars, and relates to the collision control unit 
for cars suitable as equipment which makes the impact of the collision with a self-car and a front object ease under the 
situation that the self-car has lapsed into the state of emergency especially. 
[0002] 

[Description of the Prior Art] Conventionally, the equipment which makes the impact of the collision with the object which 
exists ahead of a self-car and a self-car ease is known so that it may be indicated by JP,9-11870.A. The above- 
mentioned conventional equipment detects an object, and when possibility that a self-car will collide with the object 
concerned is high, it decelerates a self-car. Therefore, according to the above-mentioned conventional equipment, an 
impact when a self-car collides with an object can be made to ease by decelerating a self-car. 
[0003] 

[ProblemCs) to be Solved by the Invention] However, when a self-car and an object collide, it may not be appropriate to 
collide with an object with a car position as it is on the structure of a self^car with the configuration of an object etc. 
Moreover, it may not be appropriate to collide with an object with the car position in which a self-car is as it is, depending 
on the boarding location of the crew of a self-car. In this case, even if it decelerates a self-car, the damage to crew 
cannot be small stopped at the time of the collision with a self-car and an object. 

[0004] When it is made in view of an above-mentioned point and the collision with a self-car and an object cannot be 
avoided, this invention is controlling the run state of a self-car according to the configuration of the object concerned or 
the boarding staff of a self-car. and a boarding location, and aims at offering the collision control unit for cars which stops 
the damage at the time of a collision small. 
[0005] 

[Means for Solving the Problem] A state-of-emergency distinction means by which a self-car distinguishes whether it is 
a state of emergency so that the above-mentioned object may be indicated to claim 1, A car condition detection means 
to detect the run state of a self-car, and an object detection means to detect the object which exists in the travelling 
direction of a self-car, A collision-avoidance distinction means to distinguish whether a self-car can avoid the collision 
with the detected object based on the detection result of said car condition detection means and said object detection 
means. A car position setting-out means to set up the car position in which the damage at the time of a collision 
becomes small. It is attained by the collision control unit for cars characterized by having the transit control means which 
controls the run state of a self-car to become the car position in which the self-car was set up. when it was 
distinguished that a self-car is a state of emergency, and a self-car could not avoid said collision and it is distinguished. 
[0006] In this invention, it is distinguished whether a self-car is a state of emergency. The run state of a self-car and 
distance with an object, relative velocity, etc. are detected. Moreover, the car position of a self-car in which the damage 
of the collision with an object becomes small is set up. And a self^car has a run state controlled to become the car 
position which the self-car was a state of emergency, and was set up when the collision with an object was not avoided. 
Therefore, according to this invention, when a collision cannot be avoided, the damage of a collision can be stopped small. 

[0007] In this invention, with in addition, the car position in which the damage at the time of a collision becomes small For 
example, the car position which made the car height of a self-car high so that a self-car might not be hidden under an 
object at the time of a collision, when an object was a car with the high car height of a truck etc.. When the air bag 
developed toward the exterior on the car position or self-car at the time of carrying out the spin of the self-car is carried 
so that it may collide by the boarding location side where the crew of a self-car has not got on, it is a car position at the 
time of carrying out the spin of the self-car so that it may collide by the helicopter^loading-site side etc. 
[0008] The above -mentioned object is set to the collision control unit for cars according to claim 1 so that it may 
indicate to claim 2. A boarding location detection means to detect car crew's boarding location, and a collision part 
setting-out means to set up the collision part where said damage becomes small based on the detected boarding location, 
A preparation and said car position setting-out means are attained by the collision control unit for cars characterized by 
setting up said car position so that a self-car may collide with said object by the set-up collision part. 
[0009] In this invention, the boarding location of the crew who has taken the self-car is detected. According to this 
boarding location, the collision part of the self-car with which the damage of the collision with a self-car and an object is 
stopped small is set up. And a car position is set up so that it may collide with an object by the set-up collision part. A 
self-car has a run state controlled to become the set-up car position. Therefore, according to this invention, when a 
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collision cannot be avoided, the damage of a collision can be stopped small. 

[0010] The above-mentioned object is equipped with a car height positioning means to set up the car height location 
according to the configuration of said object in the collision control unit for cars according to claim 1 so that it may 
indicate to claim 3, and said car position setting-out means is attained by the collision control unit for cars characterized 
by setting up said car position so that it may become the car height location where the self-car was set up. 
[001 1] In this invention, the car height location of a self-car is set up according to an object. When an object is a car with 
the high car height of a truck etc., specifically, a car height is highly set up so that a self-car may not be hidden under an 
object. On the other hand, when an object is a car with a low car height, a car height is low set up so that an object may 
not be hidden under a self-car. For this reason, according to this invention, the damage at the time of a collision can be 
small stopped by the car height of a self-car being set up appropriately. 

[0012] When said transit control means was further distinguished as a self-car is a state of emergency, and the self-car 
could avoid said collision and it is distinguished, in the collision control unit for cars according to claim 1. it is attained by 
the collision control unit for cars characterized by controlling the run state of a self-car so that said collision is avoided, 
so that the above-mentioned object may be indicated to claim 4, 

[0013] In this invention, a self-car is a state of emergency, and when the collision with an object is avoided, the run state 
of a self-car is controlled so that a collision is avoided. Therefore, according to this invention, a collision is avoidable 
under the situation that a collision is avoidable. Moreover, a car condition detection means to detect the run state of a 
self-car so that the above-mentioned object may be indicated to claim 5, It is based on the detection result of an object 
detection means to detect the object which exists in the travelling direction of a self-car, and a said car condition 
detection means and said object detection means. A collision-avoidance distinction means to distinguish whether a self- 
car can avoid the collision with the detected object. It is attained by the collision control unit for cars characterized by 
having the air bag expansion means which turns to a car-body outside the air bag arranged by the car body of a self-car. 
and is developed, when a self-car could not avoid said collision and it is distinguished. 

[0014] In this invention, the air bag developed towards the outside of a car body is arranged by the car body of a self-car. 
When the collision with a self-car and an object cannot be avoided, an air bag is developed towards a car-body outside. 
An air bag can ease the impact of the collision with a self— car and an object. Therefore, according to this invention, the 
damage at the time of a collision can be stopped small. 
[0015] 

[Embodiment of the Invention] Drawing 1 shows system configuration drawing of the collision control unit for cars which 
is one example of this invention. The collision control unit for cars of this example is equipped with the electronic control 
unit (ECU is called hereafter) 10. The collision control unit for cars of this example is controlled by ECUIO. The speed 
sensor 12 is connected to ECUIO. A speed sensor 12 outputs a pulse signal with the period according to the vehicle 
speed. ECUIO detects the vehicle speed V based on the pulse signal supplied from a speed sensor 12. 
[0016] The rudder angle sensor 14 outputs the signal according to the steering angle of a front wheel, and the steering 
angle of a rear wheel. ECUIO is based on the signal supplied from the steering angle sensor 14. and is steering angle 
deltaf of a front wheel. And steering angle deltar of a rear wheel It detects. The yaw rate sensor 16 outputs the signal 
according to the angular rate of rotation of the circumference of the center of gravity of a car. ECUIO detects the yaw 
rate gamma produced on the car based on the output signal of the yaw rate sensor 16. The braking fluid pressure sensor 
18 outputs the signal according to the internal pressure of the foil cylinder with which each wheel is equipped, i.e., the 
braking fluid pressure to each wheel. ECUIO is braking fluid pressure PW/C produced for each wheel based on the output 
signal of the braking fluid pressure sensor 18. It detects. 

[0017] A throttle position sensor 20 outputs the signal according to the opening of the throttle valve which operates 
according to an engine condition. ECUIO detects the opening of a throttle valve based on the signal supplied from a 
throttle position sensor 20. The car height location sensor 22 outputs the signal according to the height of the shock 
absorber with which each wheel is equipped. ECUIO detects the car height produced for each wheel based on the signal 
supplied from the car height location sensor 22. 

[0018] The radar sensor 24 and the camera 26 are connected to ECU 10. The radar sensor 24 is equipped with the 
pivotable radar antenna centering on the revolving shaft which constitutes the FM-CW (Frequency Modulation- 
Continuous Wave) radar, for example, is prolonged in the direction of a vertical near the front grille of a car. A radar 
antenna is an antenna which has directivity, and transmits and receives a neologism with the breadth of a predetermined 
beam angle. A radar antenna rotates centering on a revolving shaft based on the signal supplied from ECUIO. ECUIO 
detects the objects (for example, a precedence car. a halt car, an obstruction, etc.) which exist in the detection field 
ahead of a car by performing suitable processing for the signal supplied from the radar sensor 24. 
[0019] The camera 26 is attached in the bumper ahead of [ which is constituted by CCD (charge-coupled device), for 
example, was established in car-body both sides ] an outer mirror or a car body. A camera 26 photos the image ahead of 
a car. Based on the photoed image information, ECUIO recognizes the number plate and a road surface situation, when 
the configuration of the object which exists ahead [ car ]. and an object are cars. In addition, the infrared projector is 
arranged near the camera 26. For this reason, a camera 26 can photo the car front certainly, also in case a car runs a 
dark place. 

[0020] The emergency switch 28 and the seat belt sensor 30 are connected to ECUIO. The emergency switch 28 is 
arranged in in the car so that the crew of a car can operate it, it maintains an OFF state by the ordinary state, and when 
the crew of a car makes it an ON state, it outputs an ON signal. ECUIO distinguishes whether a car is a state of 
emergency based on the output signal of an emergency switch 28. The seat belt sensor 30 is arranged for every location 
which can board a car. and when crew carries a seat belt it outputs an ON signal. ECUIO detects the boarding location of 
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the crew of a car based on the output signal of the seat belt sensor 30. 

[0021] The steering 32. the brake 34, and the throttle 36 are connected to ECU 10. A steering 32 drives a steering 32, a 
brake 34, and a throttle 36 according to the logic which ECUlO mentions later, and the spin of the car is carried out. 
Moreover, the shock absorber 38 and the front air bag 40 are connected to ECU 10. ECU 10 drives a shock absorber 38 
according to the logic mentioned later, and makes the car height of a car change. Moreover, ECU 10 is developing the 
front air bag 40 arranged by the bumper ahead of a car body according to the logic mentioned later, and makes the impact 
of the collision with a self-car and an object absorb with the front air bag 40. 

[0022] By the way. the operator of a car needs to make a car operate it that the risk should be avoided, when it lapses 
into dangerous situations, such as a collision. However, it is not an easy thing that an operator grasps promptly a run 
state, a boarding staff, etc. of the object of the risk and a car, and makes risk avoid appropriately. For this reason, when it 
lapses into a dangerous situation, it is suitable for a car side to make that risk avoid. The collision control unit for cars of 
this example has the description at the point that this risk can be avoided. Hereafter, the description section of this 
example is explained with reference to drawing 2 thru/or drawing 7 . 

[0023] Drawing 2 shows drawing which looked at the car 50 carrying the collision control unit for cars of this example 
from the upper part. Moreover, drawing 3 shows drawing which expressed typically the situation at the time of the car 50 
shown in drawing 2 colliding with an object 60. it is shown in drawing 2 — as — a car 50 — a driver s seat — an operator 
(crew) 52 — moreover, crew 54 has got into [ a passenger seat ], respectively. The car 50 equips the bumper section of 
car-body anterior part with the front air bag 40. Moreover, as shown in drawing 3 , the object 60 exists ahead of a car 50. 
[0024] In case a car collides with an object, in order not to give a serious damage to crew, while colliding from the part 
where a car tends to absorb the impact of a collision on car structure, it is desirable to collide an impact with the crew 
who has got into [ a car ] from the part which cannot affect it easily. In the car 50 with which crews 52 and 54 have got 
into [ a driver's seat and a passenger seat ]. it is appropriate that a car 50 collides with an object 60 from the part behind 
a car body. For this reason, in this example, this part is set up by the car 50 as damage minimum part 50a which cannot 
shock crew easily. And the spin of the car 50 is carried out so that it may collide with an object 60 from damage minimum 
part 50a. 

[0025] Based on the output signal of a speed sensor 12, the rudder angle sensor 14, the yaw rate sensor 16, the braking 
fluid pressure sensor 18, and a throttle position sensor 20, specifically, ECU 10 supplies a command signal to the brake 34 
of each wheel so that each damping force of a left front wheel, a right front wheel, a left rear wheel, and a right front 
wheel may differ. The braking fluid pressure of each wheel is appropriately adjusted to the foil cylinder of each wheel by 
brake Froude*s being supplied by this, and the spin of the car is carried out so that damage minimum part 50a of a car 50 
may collide with an object 60. Moreover, in this example, it is possible to carry out the spin of the car 50 positively 
because ECU10 supplies a command signal to a throttle 36. 

[0026] Drawing 4 (A) shows drawing which expressed typically the situation that the large-sized cars 70, such as a truck, 
existed ahead of the car 50 shown in drawing 2 . Moreover, drawing 4 (B) shows drawing where the car 50 expressed 
typically the situation that the large-sized car 70 collided where a car height is made high. When a car collides with a 
large-sized car with a high car height, it originates in the car height of a large-sized car being high, and the bumper 
section of a car may be hidden between the car-body lower part of the back of a large-sized car, and a route. In order 
not to give a big impact to a car in this case, it is effective to make the car height of a car high so that the bumper 
section may contact the car-body lower part of a large-sized car at the time of a collision. 

[0027] In this example, in this case, car height control of the car 50 is carried out so that a car height may become high. 
ECU10 detects the location of the car-body lower part of the back of the large-sized car 70 based on the signal of the 
radar sensor 24 and a camera 26, and specifically, a command signal is supplied to a shock absorber 38 so that the height 
of the bumper section of a car 50 may be adjusted to the location of the above-mentioned car-body lower part based on 
the output signal of the car height location sensor 22. Thereby, by Froude's being supplied to a shock absorber 38. the 
fluid pressure in a shock absorber is acUusted appropriately, and the car height location of a car 50 is changed. 
[0028] Furthermore, when the air bag with which a car 50 is developed by the car outside is carried, it is possible to ease 
the impact at the time of a collision by developing the air bag. The car 50 is equipped with the front air bag 40 developed 
ahead [ car ]. Therefore, in this example, ECUlO grasps the helicopter loading site of the front air bag 40, and it controls a 
<run state so that a car 50 collides with an object from the helicopter loading site. 

[0029] Drawing 5 shows the flow chart of an example of the main routine performed in the collision control device for cars 
of this example that the above-mentioned function should be realized. The routine shown in drawing 5 is repeatedly 
started, whenever the processing is completed. Starting of the routine shown in drawing 5 R> 5 performs processing of 
step 100 flrst. At step 100, the run state of a oar 50 is detected based on the output signal of various sensors. 
Specifically, the vehicle speed of a car 50. a steering angle, a yaw rate, braking fluid pressure, a throttle position, and a 
car height are detected. 

[0030] At step 102, the object which exists ahead of a car 50 based on the signal supplied from the radar sensor 24 is 
detected. ECUlO is the distance L and relative velocity Vs of a car 50 and an object as a result of processing of this step 
102. It recognizes. At step 104, based on the signal supplied from a camera 26, when the configuration of the object 
detected at the above-mentioned step 102 and an object are cars, the number plate, a road surface situation, etc, are 
grasped. Specifically, road surface situations, such as car class of an object, a type of a car and rain, and snow, are 
grasped from the location of the car-body lower part of the back of an object, and a number plate. 
[0031] At step 106. it is distinguished whether the car 50 has lapsed into the state of emergency based on the output 
signal of an emergency switch 28. Consequently, this routine is ended, without also performing any processing below, 
when being distinguished. If a car 50 is not a state of emergency. On the other hand, when it is distinguished that a car 50 
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is a state of emergency, it can be judged that emergencies, such as a collision, have arisen on the car 50. In this case, 
when emergency is avoided or emergency cannot be avoided, it is required to stop the damage by emergency to the 
minimum. Therefore, processing of step 108 is performed next in this case. 

[0032] step 108 — the rate of a car 50, and the distance L and relative velocity Vs of a car 50 and an object It is 
distinguished from relation whether the collision with an object is avoidable, without a car 50 exceeding marginal 
performance peculiar to a car. Specifically, a locus for a car 50 to avoid an object based on the rate of a car 50 
calculates. And distance L and relative velocity Vs of the calculated locus, and a car 50 and an object It is distinguished 
based on relation whether transit is continuable, without a car 50 contacting an object. 

[0033] therefore — this step 108 — concrete — the rate of a car 50, and the distance L and relative velocity Vs of a car 
50 and an object It is distinguished from relation whether it can stop before an object, without a car 50 colliding with an 
object. Drawing 6 makes the rate V of a car 50 a parameter for the ability to stop without a car 50 colliding with an 
object, and is the distance L and relative velocity Vs of a car 50 and an object. The map defined based on relation is 
shown. In the above-mentioned distinction, it is distinguished by referring to the map shown in drawing 6 whether it can 
stop before an object, without a car 50 colliding with an object. 

[0034] When it is distinguished [ that it can stop before an object, and ] that a car 50 can continue transit as a result of 
the above-mentioned distinction, it can be judged that a car 50 can avoid a collision. In this case, processing of step 110 
is performed next. On the other hand, that a car 50 cannot continue transit, when distinguished [ that it cannot stop 
before an object, and ]. it can be judged that a car 50 cannot avoid a collision. In this case, since it is required to stop the 
damage at the time of a collision at least to the minimum, processing of step 1 12 is performed next 
[0035] At step 110. avoidance control of a car 50 is performed so that the collision with a car 50 and an object may be 
avoided. A suitable command signal is supplied to a steering 32, a brake 34, and a throttle 36 so that a car 50 may 
specifically run the locus top calculated at the above-mentioned step 108. According to the above-mentioned processing, 
when the collision with an object can be avoided, the run state of a car 50 can be controlled so that the collision is 
avoided. Termination of processing of this step 110 ends this routine. 

[0036] At step 112. the collision part of the car 50 at the time of a car 50 and an object colliding is detected based on 
the configuration of the object detected by the radar sensor 24, and the object photoed with the camera 26, and the 
existence direction. When the collision part detected at the above-mentioned step 1 1 2 is the bumper of the car-body 
anterior part of a car 50. it is appropriate for a car to run with a car height as it is. Moreover, when a collision part is the 
upper part [ bumper ] (a windshield near [ i.e.. ]). a car 50 needs to raise the car height of a car 50 highly so that it may 
make it collide by the bumper of car-body anterior part so that an object may not be hidden caudad. Furthermore, when a 
collision part is a clearance between the lower part [ bumper ] 50, i.e., a car. and a route, an object needs to lower the car 
height of a car 50 low so that it may make it collide by the bumper of car-body anterior part so that a car 50 may not be 
hidden caudad. Therefore, after processing of the above-mentioned step 1 12 is performed, processing of step 114 is 
performed next. 

[0037] At step 114, it is distinguished by changing whether car height modification is required and a car height whether it 
is possible to control the damage of a collision small. Consequently, when car height modification was not required and it 
is distinguished, it is appropriate to collide with a car height as it is. Therefore, processing of step 116 is performed next 
in this case. 

[0038] Drawing 7 sh ows the flow chart of an example of the control routine performed that the part which stops the 
damage of the collision with a car 50 and an object to the minimum should be detected in the collision control device for 
cars of this example. The routine shown in drawing 7 is a regular interruption routine started for every predetermined 
time. Starting of the routine shown in drawing 7 R> 7 performs processing of step 130 first. 

[0039] At step 130, reading appearance of the damage minimum part map in which the relation between the initial damage 
minimum part on the structure of the car set up beforehand and crew's boarding location was shown is carried out. At 
step 132. the boarding location of the crew who has got into [ a car 50 ] is detected based on the output signal of the 
seat belt sensor 30. At step 134. damage minimum part 50a of a car 50 is set up based on the processing result of the 
above-mentioned steps 130 and 132. According to the above-mentioned processing, according to crew's boarding 
location, damage minimum part 50a of a car 50 is detectable. 

[0040] As shown in drawing 5 . at step 1 1 6, processing which reads damage minimum part 50a set up by performing the 
routine shown in drawing 7 R> 7 is performed. At step 118, spin control is performed so that it may collide with an object 
by damage minimum part 50a by which reading appearance was carried out at the above-mentioned step 116. Specifically, 
a command signal is outputted so that brake Froude may be supplied to a foil cylinder, in order to change the damping 
force of each wheel. For this reason, the braking fluid pressure of each wheel is adjusted appropriately, and damage 
minimum part 50a comes to turn to a travelling direction. According to the above-mentioned processing, when the 
collision with an object cannot be avoided, the run state of a car 50 can be controlled so that a car 50 carries out spin. 
[0041] In the above-mentioned step 114, when it is distinguished that car height modification is required, it is required to 
change a car height appropriately. Therefore, processing of step 120 is performed next in this case. At step 120. the car 
height location of a car 50 is set up so that a car 50 may collide with an object in the bumper section, namely, so that a 
car 50 may not be hidden in an object or an object may not be hidden in a car 50 within limits [ the car height of a car 
50 ] which can be changed. 

[0042] At step 122. car height control is performed so that a car 50 may become the car height location of the above- 
mentioned step 120. A command signal is outputted so that Froude may specifically be supplied to a shock absorber 38 
that a car height should be changed. According to the above-mentioned processing, when the collision with an object 
cannot be avoided, the run state of a car 50 can be controlled so that a car height location is changed. 
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[0043] Activation of processing of the above-mentioned steps 118 or 122 perfornns processing of step 124 next. At step 
124. processing which develops the front air bag 40 is performed. Termination of processing of this step 124 ends this 
routine. For this reason, when a car 50 cannot avoid the collision with an object, while changing the car height location of 
a car 50 based on the structure of a car 50. the boarding staff of a car 50. a boarding location, and the configuration of an 
object according to this example, the spin of the car 50 can be carried out Therefore, according to this example, when a 
collision is avoided when a car 50 can avoid the collision with an object, and a collision cannot be avoided, it becomes 
possible to stop the damage of a collision to the minimum. 

[0044] In addition, the " state -of-emergency distinction means" which ECU 10 indicated to the claim in the above- 
mentioned example by detecting the state of emergency of a car based on the output signal of the seat belt sensor 30 
The "car condition detection means" indicated to the claim by performing processing of the above-mentioned step 100 
The "object detection means" indicated to the claim by performing processing of the above-mentioned step 104 The 
"collision-avoidance distinction means" indicated to the claim by performing processing of the above-mentioned step 108 
After performing processing of the above-mentioned step 120 and the above-mentioned step 134, The "transit control 
means" which the "car position setting-out means" indicated to the claim indicated to the claim by performing 
processing of the above-mentioned steps 110, 118. and 122 is realized by setting up a car position, respectively. 
[0045] Moreover, the "boarding location detection means" which ECU 10 indicated to the claim by performing processing 
of the above-mentioned step 132 in the above-mentioned example The "collision part setting-out means" indicated to 
the claim by performing processing of the above-mentioned step 134 The "air bag expansion means" which the "car 
height positioning means" indicated to the claim indicated to the claim by performing processing of the above-mentioned 
step 124 is realized by performing processing of the above-mentioned step 120, respectively. 

[0046] By the way. in the above-mentioned example, although [ whether a car is a state of emergency ] distinguished 
based on the output signal of the emergency switch 28 which crew operates, this invention is not being limited to this and 
detecting the emergency action of the operator by the axial tension of a steering shaft the deflection of a steering wheel, 
the amount of foot rests, the foot-rest load, the sheet bag load, or the amount of brake strokes, and is good also as 

distinguishing. 

[0047] Moreover, in the above-mentioned example although crew's boarding location is detected based on the output 
signal of the seat belt sensor 30 This invention is good also as detecting based on the output signal of the sensor for 
crew detection formed in the sheet it is not limited to this and crew gets into [ sheet ]. and Or in case crew gets into [ a 
car ]. it is good also as detecting by inputting a boarding staff and a boarding location to a car. 

[0048] Moreover, in the above-mentioned example, although expansion of the front air bag 40 is performed after car 
height control and spin control, this invention is independent, when it is not limited to this and a car 50 cannot avoid the 
collision with an object or good also as performing to the back chisel of car height control, and the back chisel of spin 
control. Moreover, in the above-mentioned example, although two crews 52 and 54 have got into [ a car 50 ]. crew's 
boarding staff is good also as that it is not limited to this and one operator boards, or three or more crews boarding. It 
may be set as. a different part from the case where the damage minimum part of a car is a car 50 in these cases. 
Moreover, in the above-mentioned example, although crews 52 and 54 have got into [ a driver's seat and a passenger 
seat ], crew's boarding location is good also as not being limited to this and getting into [ the seat of other arbitration, 
such as a backseat ]- It may be set as a different part from the case where the damage minimum part of a car is a car 50 
also in this case. 

[0049] Furthermore, in the above-mentioned example, although braking of a car 50 is realized by supplying brake Froude 
to the foil cylinder of each wheel, it is good for the motor arranged by each wheel in braking of a car 50 also as realizing 
by supplying a motor current. 
[0050] 

[Effect of the Invention] Like ♦***, according to invention according to claim 1. when the collision with an object cannot 
be avoided, even as for **. ****** ©an do the damage of a collision small. According to invention according to claim 2, 
when the collision with an object cannot be avoided, the damage of a collision can be small stopped by changing the run 
state of a self-car so that it may collide with an object by the part with few structure top damages of a car. 
[0051] According to invention according to claim 3, when the collision with an object cannot be avoided, the damage at 
the time of a collision can be small stopped by changing the car height of a car according to the configuration of an 
object. According to invention according to claim 4. a collision can be avoided when the collision with an object can be 
avoided. 

[0052] Moreover, according to invention according to claim 5, the damage at the time of a collision can be small stopped 
by an air bag being developed toward a car-body outside. 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated 
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[Brief Description of the Drawings] 
[Drawing 1] It is system configuration drawing of the collision control unit for cars which is one example of this invention. 
[Drawing 2] It is drawing which looked at the car carrying the collision control unit for cars which is one example of this 
invention from the upper part 

[Drawing 3] It is drawing which expressed typically the situation at the time of the car shown in drawing 2 colliding with an 
object. 

[Drawing 4] Drawing 4 (A) is drawing which expressed typically the situation that a large-sized car existed ahead of the 
car shown In drawing 2 . Moreover, drawing 4 R> 4 (B) is drawing where the car expressed typically the situation of 
colliding with a large-sized car where a car height is made high, 

[Drawing 5] It is the flow chart of an example of the control routine performed in the collision control device for cars 
which is one example of this invention. 

[Drawing 6] It is the distance L and relative velocity Vs of a self-car and an object, using the rate V of a self-car as a 

parameter for the ability to stop without a self-car colliding with an object. It is the map defined based on relation. 

[Drawing 7] In the collision control device for cars which is one example of this invention, it is the flow chart of an 

example of the control routine performed that the part which stops the damage of the collision with a self-car and an 

object to the minimum should be detected. 

[Description of Notations] 

10 Electronic Control Unit (ECU) 

24 Radar 

26 Camera 

28 Emergency Switch 

30 Seat Belt Sensor 

32 Steering 

34 Brake 

36 Throttle 

38 Shock Absorber 

40 Front Air Bag 

50 Car 

52 54 Crew 

60 70 Object 
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